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Wireless communication networks have evolved over time
to highly complex and large-scale systems and are often
operated by various decentralized network entities. Along
with this evolution, traditional centralized control techniques
with pure engineering concerns no longer apply due to the
lack of economic design to reconcile the conflict of interest or
even competition among selfish network entities. Economic
incentive is also needed when emerging communication
architectures require cooperation among various network
entities to share limited resources (e.g., spectrum and energy)
or expensive infrastructure (e.g., cellular-WiFi networks).
This special issue aims to bring together state-of-the-
art research contributions on the application of economic
and game-theoretic models and principles to address chal-
lenges in the deployment and optimization of communica-
tion networks and services. Potential topics of this special
issue include 5G communication systems, green communi-
cations, dynamic spectrum access, cooperative communica-
tions, cellular-WiFi networks, mobile social networks, mobile
crowdsourcing, mobile cloud computing systems, mobile
video caching and distribution, wireless virtualization, and
game theory in communications, networking, and services.
We received a total of 22 submissions, and after two rounds
of rigorous review, 9 papers were accepted.
In the first paper “Fairness-Aware and Energy Efficiency
Resource Allocation in Multiuser OFDM Relaying System,”
G. Liang et al. propose a fairness-aware resource alloca-
tion scheme for an energy-efficient communication in a
cooperative orthogonal frequency divisionmultiple (OFDM)
network based on jointly optimizing the subcarrier pairing,
channel-user assignment, and power allocation. In contrast
to the traditional relay-based OFDMnetworks, in the second
phase, the source is allowed to retransmit the same signal
in the first phase, further improving the system capacity
performance.
In the paper “Minimizing the Average Waiting Time of
Unequal-Size Data Items in a Mobile Computing Environ-
ment,” J.-Y. Wang studies how to minimize the waiting time
formobile computing customers, given the limited resources,
and proposes near-optimal solutions to ensure service quality
and computation speed.
In the paper “Coordinated Precoding for D2D Com-
munications Underlay Uplink MIMO Cellular Networks,”
B. Fang et al. study the coordinated precoding problem
for device-to-device (D2D) communications underlaying
multiple-input multiple-output (MIMO) cellular networks.
The system model considered here consists of multiple D2D
user pairs attempting to share the uplink radio resources of
a cellular network. Authors first formulate the coordinated
precoding problem for the D2D user pairs as a sum-rate
maximization (SRM) problem, which is nonconvex in gen-
eral, and then reformulate it as a difference convex- (DC-)
type programming problem, which can be iteratively solved
by employing the famous successive convex approximation
(SCA) method. By introducing a price based interference
management mechanism, authors further reformulate the
coordinated precoding problem as a Stackelberg game.Then,
a distributed precoding algorithm is developed based on the
concept of Stackelberg equilibrium (SE).
In the paper “Optimal Network QoS over the Internet
of Vehicles for E-Health Applications,” D. Lin et al. looked
at the wireless technology problem to support ubiquitous
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healthcare applications due to electromagnetic interference
(caused by RF transmission) to medical sensors. It models
and optimizes the QoS within the whole Internet of vehicles
for E-health by allocating transmit power for each user.
In the paper “LPPS: A Distributed Cache Pushing Based
K-Anonymity Location Privacy Preserving Scheme,” M.
Chen et al. looked at location-based services’ privacy con-
cern and proposed location privacy preserving scheme that
achieves 𝑘-anonymity guarantee.
In the paper “Sleep Control Game for Wireless Sensor
Networks,” S. H. Lee et al. aim to help each wireless sensor
node to control its sleep mode and reduce energy consump-
tion without sacrificing the message latency. Game theory is
applied to optimally tell how each node schedules sleep and
remove unnecessary wake-up in the equilibrium.
In the paper “Resource Allocation in a Generalized
Framework for Virtualized Heterogeneous Wireless Net-
work,” B. Fan et al. propose a generic framework for
virtualizing heterogeneous wireless network with different
radio access technologies (RATs). The authors introduce a
novel virtual medium access control (VMAC) concept to
converge different RAT protocols and perform inter-RAT
resource allocation. To suit the proposed framework, they
further propose a virtualization based resource allocation
scheme and formulate the problem as a mixed combinatorial
optimization, which jointly considers network access and
rate allocation. First, to solve the network access problem,
authors develop an adaptability ratio to model the fact
that different RATs possess different adaptability to different
services and adopt a Grey Relational Analysis (GRA)method
to calculate the adaptability ratio. Second, authors model
a Nash bargaining game where services are game players
bargaining for RAT resources and derive the closed-form
Nash bargaining solution (NBS).
In the paper “Cross-Layer Cooperative Power Control in
Heterogeneous Multihop Networks,” F. Tian et al. investigate
how to perform optimal cooperative power control for the
coexistence of heterogeneous multihop networks. Then, they
first formulate a multiobjective optimization problem for the
total power consumption of the two heterogeneous multihop
networks with discretized power level and then reformulate
the nonlinear constraint (relationship between power and
capacity) into the linear one by piecewise linearization proce-
dure and offer an in-depth study of cooperative power control
in terms of its optimal power: theminimumpower consump-
tion with discretized power level for both heterogeneous
multihop networks. Through a novel approach based on
adaptive weighted sum method, they further transform the
multiobjective optimization problem into a single-objective
optimization problem and find the set of Pareto-optimal
points iteratively.
In the paper “Novel Handover Optimization with a
Coordinated Contiguous Carrier Aggregation Deployment
Scenario in LTE-Advanced Systems,” I. Shayea et al. deploy
Coordinated Contiguous-CADS (CC-CADS) and a Novel
Handover Parameters Optimization algorithm that is based
on the Weight Performance Function (NHPO-WPF) for
LTE-Advanced systems to enhance system performance in
terms of throughput, coverage area, and connection stability
and to reduce management complexity. The CC-CADS uses
two contiguous Component Carriers (CCs) that have two
different beamdirections, and theNHPO-WPF automatically
adjusts the HCPs based on theWeight Performance Function
(WPF), which is evaluated as a function of the Signal-to-
Interference Noise Ratio (SINR), cell load, and UE’s velocity.
Simulation results show that the CC-CADS and the NHPO-
WPF algorithm provide significant enhancements in system
performance over that of conventional CADSs and HPO
algorithms from the literature, respectively. The integration
of both solutions achieves even better performance than
scenarios inwhich each solution is considered independently.
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